Screening or selection of mutants is an essential step in genetics. Mutants are invaluable tools for the elucidation of biochemical pathways, for defining the roles of genetic units in a particular pathway and for understanding the relationship between enzyme structure and function (3) . For mutant searches, there are two approaches: ( i ) positive selection for mutants that can grow under selective conditions or ( ii ) negative screening for mutants incapable of growth under specified conditions, such as auxotrophic, temperature-sensitive and UV-sensitive mutants (2, 3) . Positive selection is relatively easy and cost-effective, since high cell densities can be plated and the outgrowing mutants can be identified easily.
In contrast, negative screening is quite time-consuming and laborious for several reasons. First, it requires a replica plating procedure, which enables the transfer of colonies from a master plate containing hundreds of colonies to plates for growth under both permissive and a nonpermissive condition (2, 3) . Second, usually only 200-300 colonies can be plated for effective comparisons of replicas grown under permissive and nonpermissive conditions. The identification of mutants is usually accomplished by either overlaying or placing side-by -side plates incubated under selective vs. nonselective conditions. The mutant clones are identified by their absence on the replica grown under selective conditions. When plates are crowded or the colonies are small, the procedure can be tedious and errorprone. The simple procedure described here takes advantage of the power of photo-imaging systems that are routinely used for capturing gel electrophoresis patterns of DNA, RNA and proteins. By obtaining high-resolution images that can be printed either on transparencies or paper, identification of mutants can be rapidly and accurately achieved.
The use of this procedure for identifying temperature-sensitive mutants in yeast is described here. Wild type Sac - 4. Open each image using a photo-editor program, adjusting the brightness and contrast for the best resolution. Save the negative image of the plate grown under permissive conditions. Save the positive image of nonpermissive plates.
5. Print the picture of the permissive-growth plate on a transparency ( Figure 1A) , and the picture from the nonpermissive condition on paper ( Figure 1B ).
6. To identify the mutant colonies, align the transparency over the paper print-out ( Figure 1C ).
7. Locate the mutants, which appear as white spots, and mark their locations on the transparency with a colored pen. Align the plate from the permissive condition on top of the marked transparency to pick colonies. Table 1 ). Thus, this procedure significantly reduces time, labor and resources for screening auxotrophic or conditional mutants in colony forming organisms such as yeast and bacteria.
The establishment of clonal lines of cultured eukaryotic cells stably expressing introduced genes is a powerful experimental strategy. Typical procedures require the isolation of transfected cells from individual colonies that arose after some form of positive -growth selection, such as resistance to antibiotics. For anchorage-dependent lines, sterile cylinders ("cloning rings") are placed over colonies and adhered to the dish with silicone grease, after which the colonies are dispersed in a trypsin-EDTA solution (2). Viable cells from each colony are then grown for analysis.
While conceptually simple, there are technical difficulties with this method. For example, it can be difficult to place cloning rings precisely over a single colony, particularly if the colony is closely adjacent to other colonies or is larger than the interior diameter of the ring. Also, the bond created by the sealing grease between the dish surface and the cloning ring is fragile and susceptible to disruption if bumped by a transfer pipet.
To circumvent the use of cloning rings, my laboratory for several years has used a simple alternative method that we refer to as the "scratch-andsniff" method. Briefly, colonies are isolated by simultaneous scraping and aspiration into a micropipettor tip, then dispersed and grown in 24-well plates.
Cells are transfected on 100-mm plates and subjected to selection until colonies of resistant cells are apparent. Identify colonies that are well -formed and distinct from neighboring colonies. Circle them on the bottom of the dish with a fine-tipped marker. This may not require a microscope if the colonies are distinct and well -distributed. Some inverted microscopes have an "object marker" that can be added to the nosepiece in place of an objective; when a colony is viewed (centered) in the microscope, the object marker can be used to demarcate its position in the dish. If no object marker is available, colonies can be marked by moving the nosepiece to a position between objectives,
